The Association of Official Analytical Chemists (AOAC) test for assessing the tuberculocidal activity of disinfectants has been shown to be variable. A modified AOAC test, which substituted Middlebrook 7H9 broth as the primary subculture medium and used neutralization by dilution, was compared with the standard AOAC method to assess the mycobactericidal activity of three glutaraldehyde-based disinfectants at 20°C and various exposure times. These changes had a marked effect on results, with the modified AOAC test providing more positive penicylinders per 10 replicates in 12 of the 13 comparisons that provided positive results. These differences were observed with both Mycobacterium bovis (ATCC 35743) and a clinical isolate of Mycobacterium tuberculosis. The effects of various exposure times to and dilutions of the glutaraldehyde-based disinfectants were also examined. The minimum exposure time needed to inactivate reliably M. bovis or M. tuberculosis with 2% glutaraldehyde was 20 min at 20°C. Diluting 2% glutaraldehyde caused a significant decline in mycobactericidal activity. Modification of the standard AOAC test to improve its sensitivity in detecting the failure of disinfectants to inactivate mycobacteria is indicated.
Since 1966, the tuberculocidal activity of chemical disinfectants has been assessed by using a method published by the Association of Official Analytical Chemists (AOAC) (4). This qualitative carrier method, like the AOAC use-dilution method for bactericidal activity of disinfectants (1, (7) (8) (9) (10) (11) (12) 24) , has been shown to have a high degree of variability (2, 3). Interestingly, variable results with the AOAC tuberculocidal test method were reported over 20 years ago, even before the method was adopted as the official method (20, 21, 25, 26) . In the past few years, studies have demonstrated several problems associated with the current AOAC tuberculocidal test, including variability associated with the number of cells that remain attached to the carrier and the effect of the temperature at which the test is conducted (2, 3). These and other deficiencies have caused significant differences in intralaboratory results (3).
This study was initiated to further define and minimize sources of variability in the standard AOAC method. Previous studies have suggested other causes of variation in results, including the inability of modified Proskauer-Beck (MPB) medium to serve as an initial subculture medium (21, 25, 26) . A modified AOAC method, which substituted Middlebrook 7H9 broth as the initial subculture medium and used neutralization by dilution, was compared with the standard AOAC method in order to assess the mycobactericidal activity of three glutaraldehyde-based disinfectants.
MATERIALS AND METHODS
Organisms, media, and growth conditions. Mycobacterium bovis BCG ATCC 35743 (Tice strain), the strain recommended by the Neutralization by dilution was demonstrated to be effective, since mycobacterial growth was observed in all 7H9 broth tubes but not in the MPB medium tubes. The mean 
number of M. bovis CFU added to the tubes was 17 (standard deviation, ±11.5).
Comparative evaluation of two disinfectant tests. (25) . Thus, in considering deficiencies of the test, it was apparent that 7H9 (26) . Thus, there are several problems associated with the standard AOAC tuberculocidal activity test, and claims about M. tuberculosis based on this method should be considered suspect. These concerns were recognized by the AOAC in 1987 when it was stated that the "method has not been validated for glutaraldehyde-based products" (5).
Other aspects of our study were the measurement of mycobactericidal activity at various exposure times and with various concentrations of active ingredients. These data and the results of other studies (3, 14) support the recommendation that a 20-min exposure at room temperature is the minimum needed to reliably kill M. tuberculosis with 2% alkaline glutaraldehyde (23) .
It has also been observed that diluting 2% glutaraldehyde causes a significant decline in mycobactericidal activity (15) . This is important because glutaraldehyde-based disinfectants are used for up to 30 days, with dilution occurring during use (19) . Our (27) . As a follow-up action, the Environmental Protection Agency issued a data call-in requiring all affected registrants to provide data by using any one of the three testing options. 
